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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fault detection 
system for easily detecting the fault of a link including a 
media converter and specifying the faulty position. 
SOLUTION: In a link including plural media converters for 
connecting 100 BASE-TX: UTP cable to BASE-FX: optical 
cable, a test mode is activated, when a test manager 
detects link disconnection, and a trigger packet is 
transmitted from the media converter having the test 
manger to pluralities of media converter. It is decided 
whether a response packet is received from each media 
converter within a given time, thus specifying the faulty 
location, based on the response packet. 
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a) Huias^o^7 r ^T3>y^^co&^^*fbr, a 

b) buIB^^-* ra>^- ^rfp^iiJfBf*— &zfu * £&c 

[If 3^1 2] bJIBXt*?:/ (c) tefct^T. fufS^-r 

at i eaa«(**»R-r & i wm 

» 2 e36at(t*ftttT £ /ctf><Z>3T 2 lass -f > * ? x - 
8u IBS 1 Zfctf * 2 ^SS -f > * 7 x - **I»(D|B| 

SttSftf*- * :/u * * L /c^»i A > # y x - 

c <b *st$gf i nmvmwtktittm. 

-en-em EEE802. 3««tc<fcot&s 

£ftfcM I I (Media Independent Interface) 

IBS 1 fcJ:CXm2«9S/l>f 7 x-X^I2<£>£*fc:7 
WML. 
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[fS^J16 ] fifS^f^ Tr3>^*- 
I.EEE8 02. 3««CCj:or«£Sti/cMI I (Me 
dia Independent Interface) hi, ^1 £M 

8KB I EEE8 0 2. 3»ttteJ;oT^SttfcM I I 

huib^ s n asa**- * ? * cr>^ 

&micfti±-? *>?-$t& bobbin- z t sw £ 

[18*317] fulfil ^Tr3>^~2cD§*«:, $6 

^ft^-^^u ^ ^o^aa^^fi-r^^-^^BuiB 

£ titer- X hv^-S/ti, ^Wf^PISM^^rA 

uia^^w 73>^-^0§/?{j 4 

m l El!IMSi1-^»/c^ l !g3®l >f > ^ y x - 

s 2 £^$gf*£mi^ ^> /c«>©ar 2 mmm o^x^ 

buIBS 1 RVm 2 O^x- ^*S©IBK:ft« 
50 ^/c*CD>^y^g<h, 
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fez titc&&icm&&m?- z^vv ^ccsPrt-aissf* 

^fl, 10 

mi, 

m-rzr* t-?*-v>+fflm^m±. 20 

[MsRJH 1 0 ] huIEt-x h fflW^m** & 

02. 3#!teCC<fc^T*!^£tt/cM I I (Media Indepe 
ndent Interface) h"T*C 

[KKffgl 2] BUlB^r^T^^'^©^©^^ 

ttS^S 1 3 ] SuIBt-X hv^-i/ *$fjffl^&«, x 
muf- Z*7uvl> SrB9iB > -s^ffi-r £ c <b 
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* cD^aaoc#ft-r * ^buib a bobbm?*- * 

>hx^ 9^r*sci*i$air4»*3i9-' 1 50 
c^-rn^iciBKcDPa#«mi 7 a 0 

^ 1 eaaif*^g^-r ztcvxom 1 >r > * ? x - 
s $ n/cia^oc ^s^ft^- 2 7x2? * tc*tr subs'? 

U/c^3S® -x^Wtto hmm£&7- 2 7x2 

^ j hy-?mm^<rcmm?ztc&<Dj>*y*-~x^ 
-^^n9^^aiffib, si>f^7P>^^^s 

[is** is] itfc saaoeaasn*^ 6 «c « u > ^ 
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m i eas«(**s«ir *fc»©» i bjsji -f > * ? * - 
m 2 BMmw^mm-r h tc#><om 2 mmm a^zv*- 
m&mi&am2mmmj>*7*~x^&®mfcmm 10 

??3E-r & - * amraa a aoias'J f*- # &c— mr s £ w 
stria 7- x r-?*-^ + «:, 

WO, ^l£ffe£M:r.y rn>/^-^^6fuia7 r -^^n 

[0 00 1 ] 
[0 00 2 ] 

tC^OBXD'C^SFTTH (Fiber To The Heme) ifitk 

zicmm-r £/c#>cm 73^ ^^nj^fr 

[0 00 3] ^f^73>^^(Ctt, — «*C, t^t- 50 
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rfco. *fiif/w^»i EEE802. 3««tc 

cfcoT*I£2*ifcM I I (Media Independent Interfac 

e) w-hir^ 0 

[0 004] ^f^73>^-^tlgt — 

[0 00 5 ] COJ:^^f^ rn>^-^4rffli^ru 
Hat© oJ5* # -KiiCLED <DjS*Itt df TIWW" £ 

ot**r»«^»*3nriiS. spiffs -3 

31 1 2 6^S«teBB^3ftfcy>*^X 

jWE«fc«tt u r ^ * 3&«***[JW * c i # & . 

[0 00 7 ] 1/^04*56, t<D«£3feCDy 
[0 00 8 ] 

^Tr3>y>'-^t?tJ, U>^X h^J§X-f ?^«:Aff 

a^oBf^tcSKf "T * C <!: #r S £ l> 5 IHWaV* o 
/Co fl^itid C©J;V^f^73>A^^[t 

[0 00 9 ] $6tC, y^r-Y 73>^'^^ v 
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[00 1 1 1 #fMB<Dffi<DSWtt* ^f^73>'-^ 
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^f ^*i 4 c ) bu ? y<D^mcm^ > r 
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[0 0 17] ^fy73>A'-^©§^« 4 IEEE8 
02. 3£!tg&C<fcoT^3*l/cM I I (Media Indepe 
ndent Interface) H k 11 £i£Jgf££&j& 

r^^O*liBjHJi-/>^^ *-^S<t, USB IE 
EE 8 0 2. 3tmtC£~z>rMfe2tltcM I I 

* * y s nssif- ^^p^ (ommtim 
tc^fiE-r £ f 5 - * <t a BcD^fj^- * £ 

T & 7 s - * ^hu IB a BOiKSfl?*- * ^c-gc-r £ £ ffit $ 
y > ^«JWrtt»«:<c o /cB#Kffe:£<D©JIJl -f > $ v * - 

y s »f y >?tm* 

[00 18] ly/c^ot, ^ ^>>^y >^tfc^T?£>o 

[00 1 9] ^f^73>^-^CD§^«, ^6^C V 5 
» ^ y > ^ » r«J8Bfl3E^S J: 0 MI2^ 

m r-zzfu y ^cD^iag^^T^^-^^BuiBa 

[0 0 2 0 ] S6Sc\ ^a^Cc^^BStfeffi^f-A 

>^jf©ffi|Oyf^73>;^^^gi$tl/cf^ 

MIE^-^^ 73>^-^(DS^tt, m 

JK**««r 4fc»c[>IB2 «BBi > * 7 ^ -x^© 
£, BJiB»lSUW2aa«^>^7x-^#a(DBI«: 
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^g^e> HtifeftvSr - ^issfi^- * ^p 
m&itmmTztc#)<D'{>Z7 mar* 

[0 02 1 ] Sfc* *«BK:J:«^ hv^-^t^ 

#*sg»r ztc&<Dm i «5&a -r > * y * - , 
ibs BoauM-r- * <t mm s titcmstc^m 

^ft-r- * :/p sr ^ tt*t-T SlSSf*- 

^-x^s^emrtajfi^-^^p^ z^w&.m?- 30 

[0 02 2] 40 

Ztc&ic. yf^73>^^i0^100BASE- 
TX : UTP^-^U^rilb-C^X h t: - 

r ;W ?^2 OCCjgjftSft. 10 0BA 
SE-FX :*^r-^US:iiLTf6^©*^ rn>f* 

[0 02 3 ] >n73>'-^ 1 0<D—5t<D#- h K 50 
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fcK-ft^ftJgfflJB^'W* (PHY) 10 IfcJzO'l 0 
2:0Rtt6tl. -Mlif^'^ 1 0 UiUTP^r 
-^Jl/CC, ffe^T^SIJl^^VX 1 0 2«36^-^I/ 

f^VX10 1fc<J;c;i0 2(D§^^ IE EE 8 0 
2. 3tCj;otj|S$n/cMI I (Media Independent 
Interface) £rU*;J<— FT -So 

[0024] wmm^su * i o 1 iftiifAvx i 

0 2 iO^tC^, F I FO (Firstin First out) J*: 
yi03«iR»6ti. ch«c<tr>r^««IBI©JBaaRffl 

{tS*lfc^-*W:F I FO^^r'J 1 0 3CCJB^C»#aw* 

ft, «^iA^n/ci®tc^ai$nrffe^cD^sjif :: ^v 

[0 02 5 ] $6^:, FIFO^^'J10 3Wt 0?S 
©||S^tE#S£iA3: ft/c P L D (Programmable Logic 
Device) 1 0 4#S8SR34rCl>&. PLD104IJ, % 

tF I FO^^'J 1 0 3<DF*9§*£^* *ft#3r 

* cc— a otctiftcm *) a * - ^uft # e L v 

[0 02 6] v-f ^nr/n-fe*-* l 0 5tt, f£i$-r&<fc 
PLD 1 0 43&>6-Y*-^l/ft-^E L1 «:SWWS 

[0 02 7 ] 7007*0^^105^ I 

EEE8 0 2. 3M&<D%immM I I GCfi£oT\ 43ffSJl 
f^V^lOl fccfcO'l 0 2&Cg#6n/cfarEF(far En 
d Fault) U^X^^>^$fJU (Force Link) US^X £ & 

<b*©ssfiaju ^ «ti^ti7 ^ ^2Xt^ c i^r 

[0 02 8] v^^^>h^-T ty^2 Ota*, |5]D< I 
EEE8 0 2. I ZVtf- h-T^^SS^ 

-T^ (PHY) 20 K MAC (Media Access Control) 
Jffv^*2 0 2. fcJ:t> # v^ ^u^P-fe -ylf (CP 
U) 2 0 3#tBtt6*rCC>£ 0 ^Hf^V72 0 

1 «UTP^-^;u^3ibry f^yrs^-^cD^g 
mf^ATs 1 0 ltc^gS^nrc^o W*a:/cHz? 
1^203«, IEEE80 2. 3S^M I I CC^oT v 
«?11tav^2 0 l(cS:W6ii"/cSarteisu^x»«: 

fnfn7^^xt5ci^ft5c cftic^oT, u 
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[0 02 9 ] *7*iP^> FXW ? ^3 0&v*>^> h 

-Y* 1 0 2te»itt3ft, I EEE8 0 2. 3fc<£ . 

[0 0 3 0 ] «»<D •/ — fr* * h * F ftSjSSAS ft 

7n>;sr-£ 1 OtCcfcoT^-^tC^^ft, 

^> FX^ ?^3 0^i£{i£ft& o iglc, v**Py>F 
>W ^3 0 ^ eiffl $ tl/clSO^f - ^ (i> f ^ 7 
n>^-£ 1 0Cc<fcor«5£©-r-1f*? F-r?** Fte 

*2 0fc<fc«3«d3ft*. 

[0031] cnccsturjss^x bzmmrzm'&ic 

*7*^> FX>f v^2 O«0f^Oh "JjW*-** 20 

atf-f-**» f^*-* b («t\ f fp 

[0 0 3 2 ] H 2 tt h U 9 F<D— m^n^ty*- 

h';^»>hfe, a«o>r-if*9 

F'*** hil^SCC, 8^VF©^ ,, J7>^k 6'W 
KDJSJfeT ^ F\ 6^-T F<D3*fl7t;T FU 

K< fci^/W KDFC S7 ^ h*^6^^. fc/c 

U h »; „ h <D«£CCtt, iHfE^T 30 

[0033] h^'f-^ium rssftttra^- 
^-^^f^^ 0 c<d@b#- F#^^ff7cr 

b'UZy j-frb'lCtemLtc^lrv F£F *)i3rt>rv F 

[0 0 3 4] yf"^rn3>/>?-^rii, @B<D[b13§^- 
FS^iifiTcT F * FtcS^iA^n/c/^ 40 

*h*»rr*£. aa-rsi^cc, jes^xh*-K 

[0 03 5 ] B3tt, ^flU^hn-i/tft 

nh7^tft^^f^73>^-^300 
yf^73>A'-^3 0 1i 4 ^f^73>^^ 
3 0 l<DW^n:/a-fe?lM 0 5iM/U3 0 3 T 
mmZtltcTX F-7^-^^3 0 2££^if, JtaT 50 
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3>A-f3 0 nJil^t>f^73>A'-^i 0 

[0036]fXf>^-^t3 0 2«, ^X3 0 3t 
Jy" jT^>'i-2 3 0 1 (Dv^^p^'P-fe ^105 
&tgl&3ftfcv>f ^pyp-fe-;t30 4<t, *v hi- 
?J>Zy F (NIC) 3 0 5 i^l, * 

£ftTt>£ 0 

[0 03 7]»®r*<fc5CC. fXh7^-y t 30 2 
a'-^3 0 lfcl\ ±ib/cyf^73>A-^l Oil 

*w«:wEn;»f¥*"r43&s. ag^3 0 3*iurf 

X hv^-^t 302(Dv^^p^p-fe^if304iC7) 

[0 03 8 ] WT, nh7^ t ft^^^7P> 
/n'~£3 0 O^/B^/c^X^ACD^X FlfrfEK:ot,>Tl¥ 

[0 03 9 ] (^Xh^^>X)i4«, 

4»9»tH*a©— sa»KJB*ttiBr * f ■? 
era, mmzmmit-Tztcitotc, ^F7^i/tw 

£y rr2>y^^3 0 0#v*>>^> hX^^2 
OiUTP^-^UTP l£iILTjg*££ft, mS<D 
^f^73>;^^40 cbT^^r W^'^-^UFO^tjI 
OTJ8j»3*v f^f-f73>;^^40^ 
UTP^r-^;bUTP2fCgSK3ftriiSfe<D<!:rS, 
[0 040] J/c, CCW UTP^^UTP2 

3>^^4 0fc<l:[>r^ h7^-i/tflt^f-f73 
>a-^ 3 0 0 ^7^>;^^ 3 0 1 It l^Tft 

[0041] ms\ttmmm<D^x vm**™?^- 

tr>zm~e$>2> 0 % rXh7^-^t3 0 2(t *t a 
73>A'-j?3 0 1 *mi>x y >*«fiB©E»«:tToT 

*5*k y>^K^«m*n*i (xf^sso 
i), y>^«jK**^ h^-^«i^-iu^ajair* 

Uf^S502), y>^«J»rii*fl^5WB(&t, 

by-p^my-MZ-TX b-?*-i>-+ 3 o 2^-r 

X hP3^f^T^ (^f^S 5 0 3) D 
[0 04 2]fXhSte}g^SST5i 4 rXh7^ 
-^t3 0 2«t : *X h-t- F€SS6U (^r-;7'S5 0 
4) , yf^73>n'-^30 lmh^FWf 
(X^^^S 5 0 5 ) 0 CtlfC<J:oryf-<73 

>^^3 0 y^>^y>^«te*»»L Uf 

-^S506) . mmm^r^JX l 0 2 *5S*0W«CjSK1 
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(ForceLink Enable)CC^Lr (X^^^'S 
50 7), ^f^73>A*-^4 0?S<Dr VtfJVrv b 

«^^^pffifet^^^ (ForceLink Disa 
b1e)C (^f^S5 0 8) . U>*t#$B£f-X hv^ 
~^*3 0 2^M^LT^6iI^- KK^D (Xf^ 
7 # S 5 0 9 ) % bV iS^T v b iCltffc-SrZfo^+r ? b 

[0 043]-^ hy^^^fiu^f^r 

3>^^40«f^ r^-Kfc^Tb (^f^S5 10 
10). $-r»yj>»«Ut (Xf'^'S 

5 11). r£^rw 3 0 

2) Q yf^T:3>^-£40^6j£§^* r£r§fl 

fnmhv^-yt3 0 2^iifcrr£« 

[0044] Whv^-^t3 02tt ^rwTn> 

3 ) , *<d^* r *g*£* ? b y-z^mv-^mm 20 

[0 04 5 3 H6«, ^^^ICCfc^^^^^r^^ 

[0 046] hv^->?t 3 02^fXh^:- K 
^Kj^n^i (Xf ^S60 1C0YES) , ^f-f 
73>^-^3 0 1 CDv^f ^U^'P^ ?»10 5tt5-; 

Uf^S6 0 2) . 
Wf*A* 1 0 2*»MKja»fiW««m (ForceLink 
Enable)K:ia^-r& (Xf77'S60 3) o ^Ot, 30 
gf^yfY73>A-^4 0 53<Dh Vtf'^rv h ^riH 
Ml/cg(Xf^S604) . ^W&^ffnJfigtfcSS 

(ForceLink Disable)T& (Xf >7'S60 
5) o £H>r, -7 A Zay'vuz v^r 1 OSBS^fflt^ 

g^U3 0 3£MbTirX hv^-5/ t 3 0 2^a»l"r 
£ Uf^S60 7) . 

C 0 0 4 7 ] W^a^'P-fe^if 1 05*iiIS 
KCCRO (Xf 6 0 8), iifiL/c h y*r« 

h©J6S£tt4^* KDSll*^o (Xf ^7*S 40 

6 0 9) o bz&m-r&t Uf^s6o 

9CDYES), v^^a^n-b^if 1 05(if^jA$n 

fc»;>*t1MR*R#iHu ^ni-^^t3o 

2-MlftnT£ (Xf^S6 10). j£S'*4r? rtW 
OD^y r£^(IL/cfc§^K:fcJ: (Xf-*:7*S 6 0 9 CDN 

o) , -ecD^te^-r^ (xf^7*s 6 i i ) . 

[0 04 8] rx h*- K#gttSftfcl>t§^CCte (X 
f^7 , S60 1 (DN O ) , v^^D^n-fe^lf 1 051J 

6 12). h'J^-, KDSfl^fctttltf 50 
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S6 12CDNO), Xf^7'S 6 0 8^*Jf»*»tfT 
So JMWJCCtt^ ©Ilf^VX10U^C^10 2 
h*s«ft3ftS£. PLD104li»^-f 

5>^rF i Fo^^ey 1 o 3 icw&&&titc?-$& 

7^;l/FO^>f $>^rF I FO^^t'J 1 0 3(DrtS 

[0 04 9] h <)#J*try btfi&mZtxZt Ur-^ 1 
S6 12CDYES), 73^-* 3 0 1 (DW 

Uf^S6 13) , S^JSJIt^ 

*Kf#-rs (xf-^'se i 4) o i^u/cjc^cc. v 

»c##i&^l^<4r* h*£j£U r b 

omm7u^7m-?z> (xt-^'s 6 15). jces?^^ 

r£i*{ff£, Xr77*S6 0 8^«W*»tf^ 
[0 0 5 0 ] *Hj5S0SStC*j^^^X h v*- 

^ + 3 0 2(Ot^X hsbf^^-r^n-^^- Fr*^ 0 

[0 0 5 1 ] fXhv^^t 3 02(D7^f^U7 , O-b 
7f 304W^ h^-^SS^-^rt^CD^X MS?n 
fl*&l>EB9 (Xr^7'S701©NO) , yf^73> 
'*-£3 0 KDv^f ^D7*D-fe 1 0 5&mi>X U> 
*«3»*K»0 (Xf77'S7 02) % 'j>^ffi<DW 
i*«RtS.(Xf-^S 7 0 3). y>*#iE?rc* 
fttf (Xr^7'S70 3©NO) , Xf^S701*J 
J:0'S7 0 2*«0irr. 

[0 0 5 2 ] y>^M^ffl3n-5>i (Xf-^S7 
0 3CDYES), 'J>»^^yh7-^fi'>-;l/ 
^ilfcDO (Xf 7 0 4) , h 

We.7-XhS>§!g^§WffiSi (Xr^S70 1 
(DYES) , v^^P7'D-b^1f3 0 4{i^7 ? ^73> 
;*-£3 0 KDirX r ^r- F&mnL (Xf^S 7 0 
5) , ffilgfflBiDZ 4 AT^ ht^J^f^ 

73>^-^(CCm MC30 1MO'MC40) 
^©ilfclfcfSo (Xf ^7*S706-S7 08) p 
[0 0 5 3 ] T:3>^~£*p6<DM^&££ 

(xf^7*s7 06cdye s) ; ^(omnz&mL (X 

f^S707), W30«IHIiiia«:B«»Lfctll«*»e 
«£*tf9 (Xf^7 , S709) o tttyLtit. JtjT 
r3>^'-^3 0 ia>6ttW«*flX»U/c#. JtjT^ 

t§^c«:, yf-/73>^^4 0^>€>lHi-e<Dr H 1<D7fe 

^r-#^> 0 ^>^cnS, ^f^73>;^^3 0lW^' 
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trance <fc o x mmm^^m^m-r %> c t&xzz 
(S4#m) o was***** H7-^w^-^i 

[0054] CCDJ:5K:, lSWr-f73>A-^^ 

[0 05 5 ] B8tt, ^73>a'-^4 O07*X h 

40 3ttF>; 9 h *SfI UfafcSfr L ( X 

f^S801), H va/itr? b&5k{m£ti2>± (X 
f '>7*S 8 0 1 (OY E S) , W*P:/n-fe 4 0 3 

2) . s«jan^-f ^©»;>^tt«^ref#-r^ (xt- 

^S80 3) o ±au/ci^CC, v^^ny'n-fe^lf 
4 0 3 [tmULtc V > *fWR*WSffi«c»#&^ft:l£ 20 
g^'/r 9 h h »; 9 FcDSfsTC^iMflL 

:/S8 0 5) o h Vtfj**ry bffi&M$tilb\i*Ufeb 
Uf^S801©NO), fflS*- K~^rr& 0 
[0 0 5 6 ] i9«*^tC<t-5f^ 

^-£3 0 0tU£, *9 h^-^H^-^KigiftTS 

MCnVZrtl^tllCftJfc? ZNttCDtf- hPnte^tfP 30 
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*9 h7-^7^-^ t 3 0 2«NfflC7)yf r ^rr3 
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±u*y. jt&'^rv b*&m?z>zLxmk*?4T^ so 



Sftffi 2002-261768 
16 

- £ Stt 6 lEWfcttft I > « C £ * WBT * c £ #r 
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[0 06 0 ] *«e8«c<t-5f X h v*— ^tf^Mf^ 
K^ftLTh ViJ^try FfciSftU *tltC*t* 

* b^m^&ttxmmikmT-x b*mn 

& 0 
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